The current study aims at detecting the level of knowledge held by special education student teachers at Umm Al-Qura University with regard to Attention-Deficit/Hyperactivity Disorder (ADHD), and comparing their level of knowledge of (ADHD) according to variables: Gender (male or female), track or specialty (special education ,mental disability, learning disabilities, hearing disability, behavioral disorders and Behavioral Disorders and Autism), school year or university level (first year, second year, third year, and fourth year). The sample of the study consists of (682) students who were selected randomly from the Department of Special Education at Umm Al-Qura University in Makkah in the Kingdom of Saudi Arabia for the academic year (1437H-1438H), and SPSS was applied for data analysis. The results showed that Saudi Arabian Pre-Service Special Education Teachers' overall knowledge is high (64.2%). The correct rate of knowledge of ADHD was (93.0 %) and (86.8) ('high'), respectively. As for the sex differences were in favor of females, as for year and track or specialty variables, Pairwise Multiple Comparisons Post Hoc Test using LSD method. Implications of the study results are discussed, and recommendations are presented.
poor peer interactions, (c) difficulty following directions, (d) climbing and running when inappropriate, and (e) inability to refrain from interrupting during conversations (Ohan, et al., 2011) . However, ADHD is still not completely understood and remains under scientific study (Bener et al., 2006) .
As noted, ADHD is a complex disorder of impairment of brain functions, which burdens society with significant financial costs. Its salient features are inattention, hyperactivity, and impulsivity. In many cases, it is accompanied by one or more serious psychiatric comorbidities. Criteria for its diagnosis have emerged over the past four decades, resulting in better recognition and more widespread treatment (Hanna, 2009) . The Diagnostic and Statistical Manual of Mental Disorders -5th edition (DSM-5) defines ADHD as a persistent pattern of inattention and/or hyperactivity-impulsivity that interferes with functioning or development as characterized by six or more symptoms from either or both the inattention group of criteria and the hyperactivity and impulsivity criteria (5th ed.; DSM-5; American Psychiatric Association, 2013) . The symptoms presenting in two or more settings (e.g. at home, school, or work; with friends or relatives; in other activities) and the symptoms have persisted for at least 6 months to a degree that is inconsistent with developmental level and adversely effects directly on social, academic or occupational functioning. Several symptoms must have been present before the age of 12 years.
Saudi Arabia, due to difficulty in observing young children, ADHD is frequently diagnosed when the child attends school and exhibits compatible diagnostic symptoms such as inattention or compulsivity. To make a determination of ADHD, it also requires the symptoms to be apparent in at least two different situations or places. Likewise, teachers' observation of the child's behavior is crucial in diagnosing ADHD (American Academy of Pediatrics, 2000) .
Teachers are frequently the first to detect ADHD-type behaviors, and the diagnostic process regularly starts with a referral from a classroom teacher (Norvilitis & Fang, 2005) . Thus, it is important that teachers' Knowledge of ADHD are able to be adequately appraised (Mulholland, 2016) .
Since there is a high probability that they will need to oversee understudies with ADHD in their future classrooms, it is equally important for pre-service teachers to be well prepared to effectively manage students with ADHD in the future. Having a comprehensive understanding (e.g. factual knowledge) of ADHD is the initial step to help pre-service teachers to prepare for their work (Canu & Mancil, 2012) . In actuality, even in-service teachers have a lack of information of ADHD. They may be unable to deal effectively with the needs of these children (Wolraich & DuPaul, 2010) , which also concerns pre-service teachers. Pre-service teachers also need to improve their understanding of ADHD (Lee, Lammers, & Witruk, 2015) .
The absence of knowledge can leave space for misconceptions that will impact the teachers' perception of their ability to work with a child diagnosed with ADHD and their perception of the child's ability to perform academically and behaviorally (Ballantine, 2015) .
The success of students with ADHD in an inclusion classroom depends on how their teachers provide these students with appropriate education and support (Kos et al., 2006) . Besides, teachers as significant persons can give extraordinary help for children with ADHD in the classroom. For instance, adults who had ADHD in childhood reported about their overcoming of Disabilities through their teachers' professional guidance and care, which acted as a turning point for coping with their disorders (Barkley, 2007) .
To date, there are few investigations of pre-service teachers' knowledge concerning ADHD, including all aspects of the disease e.g. pathogenesis, signs and symptoms, diagnosis and treatment, has ever been operated in Saudi Arabia. Accordingly, the present study was aimed primarily to provide a systematic assessment of knowledge regarding ADHD of pre-service special education teachers in Saudi Arabia, as well as determine the effect of variables (Gender, track or specialty, school year or university level).
Teachers' Knowledge of ADHD
The work of the teacher becomes more demanding when some learners have Attention Deficit Hyperactivity Disorder (ADHD), as their troubles with activity level often obstruct classroom activities (DuPaul & Stoner, 2003) . American Academy of Pediatrics emphasizes the importance of teachers' role in managing a child with ADHD (5th ed.; DSM-5; American Psychiatric Association, 2013). Since pre-service teachers are very likely to have to manage students with ADHD, it is equally important for pre-service teachers to have correct knowledge of ADHD (Bekle, 2004; Kang et al., 2011; Lee et al., 2015) .
Several studies from different parts of the world have found that teachers' knowledge is at best reasonable and in many cases, insufficient, requiring intervention (e.g., Bekle, 2004; Alshboul, 2017; Suleiman, 2015; Dilaimi, 2013; Guerra & Brown, 2012; Mulholland, 2016; Alkahtani, 2013; Ballantine, 2015; Alamri, 2014; Safaan et al., 2017; Lee et al., 2015; Soroa et al., 2016; Lee, 2017) . Sciutto et al. (2000) agree with Jerome et al. (1994) with respect to their discoveries that teachers hold misconceptions about ADHD. Of the 149 elementary school teachers who completed the Knowledge of Attention Deficit Disorders Scale (KADDS) assessment, Sciutto et al. (2000) found that educators' scores on the symptoms/diagnosis subscale were significantly higher than scores on both the general information and treatment subscales. Previous experience and exposure to ADHD were positively related to knowledge of the disorder (Sciutto et al., 2000) .
Moreover, Weyandt, Fulton, Shepman, Verdi, and Wilson (2009) surveyed a sample of 132 teachers (general and special education) from kindergarten through grade 12 as well as school psychologists (by completing a 24-item questionnaire) about treatment and possible causes of ADHD. It was found that the results supported the hypothesis that school psychologists' knowledge level of ADHD will be significantly greater than that of general and special educators. Results did not support the hypothesis that special educators' level of knowledge would be significantly greater than that of general educators. Kang et al. (2011) analyzed 204 Korean elementary school teachers' knowledge of ADHD using KADDS (Sciutto et al., 2000) . The average of their knowledge scope was 53.3%. No evidence was found about what teachers know incorrectly (inaccuracy) or do not know (no information rate) about ADHD.
As for specific knowledge in terms of correct responses, 48.9 % of teachers correctly understand ADHD characteristics (e.g. "Children with ADHD are more distinguishable from normal children in a classroom setting than in a free play situations"; correct answer: yes), 59.3% of teachers were found to correctly know the symptoms/diagnosis (e.g. "ADHD children often fidget or squirm in their seats"; correct answer: yes), and 54.3% of teachers correctly knew its treatment/ management (e.g. "Parent and teacher training in managing an ADHD child are generally effective when combined with medication treatment"; correct answer: yes).
A similar research was conducted in Germany. Schmiedeler (2013) investigated 353 primary and secondary school teachers using KADDS (Sciutto et al., 2000) . 54.2% of teachers' knowledge was found to be correct (accuracy), 16.9% of teachers were found to believe information that was wrong (inaccuracy), and 28.8% of teachers had no in-formation (no information rate). As for specific knowledge of correct responses, 43.9% of teachers correctly knew ADHD characteristics (e.g. "It is possible for an adult to be diagnosed with ADHD"; correct answer: yes), 72.6% of teachers correctly knew the symp-toms/diagnosis (e.g. "ADHD children are frequently distracted by extraneous stimuli"; correct answer: yes), and 53.1% of teachers correctly knew the treatment/management (e.g. "If an ADHD child is able to demonstrate sustained attention to video games or TV for over an hour, that child is also able to maintain attention for at least an hour of class or homework"; correct answer: no).
Teachers who participated in the ADHD-related training were observed to have greater knowledge than those with less or no such experience (Lee & Witruk, 2016b; Murray, 2010) . In addition, special education teachers seemed to have a working knowledge of the nature of ADHD as a disorder compared to non-special education teachers. Bekle (2008) found that teachers answered knowledge-based questions more accurately than undergraduate students. This finding differs from Jerome et al. (1999 , as cited in Bekle, 2008 indicating that factual knowledge about ADHD was similar among teachers and undergraduate students. Kos (2004) assessed knowledge of ADHD among primary in-service and pre-service teachers.
Although differences in levels of knowledge of ADHD were found through questionnaire responses between the groups, it was concluded that there was a deficit in knowledge of ADHD among both groups of teachers. Abed, Pearson, Clarke, and Chambers (2014) found that Saudi Arabian teachers showed some knowledge of the general characteristics of ADHD but had little understanding of causes and possible interventions. The requirement for increasingly formal teacher training regarding ADHD was also discussed. Al-Omari, Al-Motlaq, and Al-Modallal (2015) found that many misconceptions about the causes and management of ADHD among Jordanian teachers were revealed. The need for reforming pre-service teacher preparation regarding supporting students with ADHD was noted. Although a number of studies have consistently investigated in-service teachers' knowledge of ADHD (e.g. Lee & Witruk, 2016) , only a handful has researched pre-service teachers (e.g. Lee et al., 2015) .
Various examinations have found that if teachers have more accurate knowledge of ADHD, they may have a better understanding of ADHD children and better communication with them (Perold et al., 2010) . The findings of the study by Lee et al. (2015) demonstrated that (a) pre-service teachers majoring in special education had a significantly higher level of knowledge of ADHD than those in primary education, (b) no significant difference was observed between pre-service teachers in their lower year of studies and higher year of studies, (c) pre-service teachers who learned about ADHD management skills during their university training showed a significantly higher level of knowledge than those without such experience, and (d) no significant difference was found between pre-service teachers with and without personal experience.
Given the low number of investigations carried out in this context, this study has two main goals: (1) To examine the level of knowledge that Saudi Arabian Pre-Service Special Education Teachers' about ADHD, using an instrument that has appropriate psychometric properties; and (2) Does Saudi Arabian Pre-Service Special Education Teachers knowledge on ADHD differ according to the selected variables, Gender (male or female), track or specialty (special education ,mental disability, learning disabilities, hearing disability, behavioral disorders and Behavioral Disorders and Autism), school year or university level (first year, second year, third year, and fourth year)?
The Current Study
The aim of this study is to detect the level of knowledge held by Saudi Arabian Pre-Service Special Education Teachers at the Umm Al-Qura University with regard to Attention-Deficit/Hyperactivity Disorder (ADHD), And comparing their level of knowledge of Attention-Deficit/Hyperactivity Disorder (ADHD) according to variables: Gender, track or specialty, school year or university level.
The following research questions (RQ) were addressed in this study:
• RQ 1. Which particular facts are 'correctly known' or 'incorrectly known' and 'not known' by Saudi Arabian Pre-Service Special Education Teachers?
• RQ 2. Does Saudi Arabian Pre-Service Special Education Teachers knowledge on ADHD differ according to the selected variables?
Method

Participants
682 Saudi Arabian Pre-Service Special Education Teachers (313 males, 369 females) who were in Years 1,2,3 and 4 of a four-year Bachelor degree program and specialty (special education ,mental disability, learning disabilities, hearing disability, behavioral disorders and Autism), from the Department of Special Education at Umm Al-Qura University in Makkah Region in the Kingdom of Saudi Arabia for the academic year (1437H-1438H) (see a more detailed description of the study variables in Note of Table 1 ).
Survey Instrument
TEACHERS' KNOWLEDGE OF ADHD Most surveys that measure teachers' knowledge of ADHD is based on either Jerome, Gordonand Hustler's (1994) 20-item untitled scale or Sciutto, Terjesen and Bender Frank's (2000) 36-item Knowledge of Attention Deficit Disorders Scale. In 2016, Lee and Witruk modified the questionnaire compiled by Kos et al. (2004) to investigate Korean and German in-service teachers' knowledge of ADHD. For this current study, the same questionnaire written by Lee and Witruk (2016) was used with a slight modification for the Saudi Arabian Pre-Service Special Education Teachers sample. The modification is rewording the items using the term "Children with ADHD" instead of "ADHD Children".
Knowledge of ADHD. The questionnaire consists of 22 items (in a true/false/don't know format) to assess what pre-service teachers correctly know (accuracy), incorrectly know (inaccuracy), and do not know (no information) about ADHD. The possible range of scores was from 0 to 44 points ('correctly known': 2 points; 'incorrectly known': 1 point; 'not known': 0 points). Higher scores reflect a higher level of knowledge of ADHD. The internal consistency of the study by Lee and Witruk (2016) Note. Three selected variables. Gender (males, females), the first, second, third and fourth year of a Bachelor programme, and specialty (special education ,mental disability, learning disabilities, hearing disability, behavioral disorders and Autism).
Data Collection
The Dean of the Faculty of Education at Umm Al Qura University was asked for permission to recruit education students via e-mail and during school schedule. The e-mail contained a hyperlink to the pre-service version of the online survey, (682) percent of pre-service teachers who entered the site for the survey completed it. Submission of responses was taken as consent. The online survey took approximately 45 minutes to complete.
Data Analysis
Several mean analyses were conducted to compare Saudi Arabia Pre-Service Special Education Teachers knowledge of ADHD based on three selected variables (Gender, track or specialty, school year or university level), Descriptive Statistics, T and F tests, Frequencies and Percentages analysis of Pre-service Teachers' Characteristics. In addition, Pairwise Multiple Comparisons Post Hoc Test using LSD method was conducted.
Results
Knowledge of ADHD (RQ 1 Findings)
Saudi Arabian Pre-Service Special Education teachers' knowledge of attention deficit hyperactivity disorders.
The participants in this study answered (64.2%) of the statements about ADHD correctly. They had misconceptions about (33.6%) of the statements and they were uncertain about (2.1%) of the statements. A different pre-service teacher sample from an earlier study achieved 52.60% correct answers (Kos et al., 2004) . This result is similar to what we found.
A frequency analysis was used to investigate what Saudi Arabian Pre-Service Special Education Teachers know correctly or incorrectly, as well as to find out about a complete lack of information about ADHD. Table 2 presents -pre-service teachers' responses general knowledge of ADHD (from Murray, 2010 ) and criteria of the data analysis (e.g. high, rather low).
Correctly known. "Students with ADHD cannot sit still long enough to pay attention" (correct answer: false) and "Students with ADHD always need a quiet environment to concentrate" (correct answer: false) turned out to be the most correctly answered items. The correct rate of knowledge of ADHD was 93.0 % and 86.8 ('high'), respectively.
Incorrectly known. "ADHD affects male students only" (correct answer: false) and "Diets are usually not helpful in treating most students with ADHD." (correct answer: true) turned out to be the most incorrectly answered items. The incorrect rate of this knowledge was 82.1% and 73.6% ('rather high'), respectively.
Not known. "The cause of ADHD is not completely known" (correct answer: true) and "The cause of ADHD is not completely known" (correct answer: true) were the items that were most frequently answered to as 'not known'. The 'not known' rate was 11.7% ('rather low'). 
Knowledge of ADHD with Selected Variables (RQ 2)
Several mean analyses were conducted to compare Saudi Arabia Pre-Service Special Education Teachers gjhs.ccsenet.org
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As shown in Table 3 , Gender, track or specialty, school year or university level were found to have a significant difference between the sub-groups. As for the Gender differences were in favor of females, as for university level and specialty variables Pairwise Multiple Comparisons Post Hoc Test using LSD method was conducted as in Tables 4, 5 . Note. The possible range of knowledge scores was from 0 to 44. SD = standard deviation. See Note in Table 1 for specific explanations of the five selected variables. *** p < 0.001, ** p < 0.01, * p < 0.05. The table shows that there is a statistically significant difference at (α=0.05) between first year and the third year in favor of the third year, between first year and fourth year in favor of the fourth year and between second year and gjhs.ccsenet.org
Global Journal of Health Science Vol. 11, No. 3; 2019 39 fourth year in favor of the fourth year. The table shows that there is a statistically significant difference at (α=0.05) between special education and autism in favor of autism, between special education and learning Disabilities in favor of learning Disabilities, between mental retardation and learning Disabilities in favor of learning Disabilities, and between hearing impaired and learning Disabilities in favor of learning Disabilities.
Discussion
Attention Deficit Hyperactivity Disorder (ADHD) often poses a significant problem in the classroom for students and teachers. An estimated 8.4% of Saudi children were diagnosed with ADHD.
The data analysis indicated that the levels of knowledge of ADHD among Pre-Service Special Education Teachers in Saudi Arabian are rather high, with scale knowledge scores ranging from (93.0 %-11.7%), the correct rate of knowledge of ADHD was 93.0 % and 86.8 ('high'), The incorrect rate of this knowledge was 82.1% and 73.6% ('rather high'), The 'not known' rate was 11.7% ('rather low').
Our findings provide insight into the area of teacher preparation of students with ADHD. General knowledge had a rather high score from the study sample. These findings highlight the fact that institutions of higher education in Saudi Arabia have been successful in the special education preparation of Special Education teachers.
A large number of resources in time, effort, staff development, curriculum, and implementation appear to have a significant impact on pre-teacher preparedness to deal specifically with students with ADHD.
We have a responsibility towards our children to make sure that teachers are knowledgeable about ADHD and that they are in a position to offer support to children in order for them to manage their behavior and achieve success both socially and academically (Perold et al., 2010) .
Based on the review of the literature, much research supports the idea that familiarity with teaching students diagnosed with ADHD connects to teachers' having increased knowledge (Kos et al., 2004) . The results from this study concur with the results found in separate studies by . German pre-service teachers' accuracy (51.60%), Seventy-two percent of the Male Primary School Teachers in Riyadh, Saudi Arabia had either very good (13%) or good (59%) knowledge about ADHD (Aldawodi et al., 2018) .
However, it is consistent with (Dilaimi, 2013) ; New Zealand teachers' accuracy on the KADDS 35%, (Lee, 2017) Korean-service teachers' accuracy (42.28%), (Soroa et al., 2016 ) the study which analyzes Teachers' knowledge of ADHD ranged from low to moderate. Also, there was 59% of teachers had poor knowledge (Safaan et al., 2017) , Teachers' knowledge of ADHD STUDENTS WITH ADHD-RELATED BEHAVIOURS was found limited (Alamri, 2014) , and only 19.4% of teachers passed the total scale of KADDS (Muanprasart et al., 2014) , Knowledge about children with ADHD was generally limited (Kikasa & Timoštšukb, 2015) .
The main effects of the independent variables "Gender", "track or specialty", and "university level" and their interactions were analyzed for the dependent variable Knowledge of ADHD. As for the Gender differences were in favor of females, this results not consistent with (Kos et al., 2004; Youssef et al., 2015) . It is noteworthy that although there was a significant difference in knowledge levels between male and female pre-teachers, this can be justified because the sample was overrepresented by female pre-teachers.
There is a statistically significant difference between first year and third year in favor of the third year, between first year and fourth year in favor of the fourth year and between second year and fourth year in favor of the fourth year. The exact reasons for this, the pre-teacher in the third and fourth year have taken a number of ADHD courses or workshops in college and graduate level.
This result could be a good point to have in mind as pre-service teachers in the first and second year do not know enough about ADHD but still, have an opportunity to learn the ADHD epidemiology through Special Education Curriculum. It seems to be necessary to integrate more information and training about ADHD into the curriculum for the first and second-year special education pre-teachers. This matches previous research which showed that teachers know more about ADHD if they have attended ADHD training (Kos et al., 2004; Vereb & DiPerna, 2004; West et al., 2005; Schmiedeler, 2013; Suleiman, 2015; Alkahtani, 2013; Safaan et al., 2017; Shaaban, 2014) , This results not consistent with (Guerran & Brown, 2012) .
Pairwise Multiple Comparisons demonstrated significant knowledge advantages for track or specialty (Autism and Learning Disabilities), this is due to these two specialties that teaches practical courses in ADHD, and many courses focusing on this disorder. The results indicate that future special education teachers know more about ADHD and know more about this disorder if it is discussed during their education. The results concur with (Lee et al., 2015) and (Safaan et al., 2017) , the results of the study showed that there was a significant relationship between mean score of total teachers' knowledge and reading book or an article about ADHD, but not consistent with (Alshboul, 2017) and (Suleiman, 2015) .
The findings also refer to the need for modifications in (Special Education, Mental retardation and, Hearing Impaired) education curriculum. KADDS scores of Pre-Service Special Education Teachers increase as teachers become more familiar and have more information about ADHD. Further research could compare other demographics to determine other reasons for pre-teachers lack of knowledge.
General Recommendations
1). Faculty of Education should include condition-specific (including ADHD) student development programs as a continuing activity to improve the learning experiences of all children.
2). Institutions of higher education should enhance pre-teacher preparation courses to address conditions or disorders that affect students with ADHD.
3). This study can also be regarded as a resource for modifying university education to provide Pre-Service Special Education Teachers in Saudi Arabian with greater opportunities to learn about ADHD and to successfully apply correct knowledge when being prepared to manage future students with ADHD.
